One of the main problems of lowland rice cultivation and production is the shortage of irrigation water, which effects the vegetative growth rate and the amount of yield and its component. In this study, afield experiment was conducted to find out the impact of some plant growth regulating substance on rice cultivars namely; Giza179 cultivar and Giza177 cultivar grown under different irrigation intervals in 2015 and 2016 growing season sat the farm of Agricultural Research Station, Sakha, Kafrelsheikh, Egypt. The Experiment was conducted using Randomized Complete Block Design with Strip-split plot arrangements. Main plots consisted of the three irrigation intervals namely; irrigation every 4 days (I1), irrigation every 8 days (I2) and irrigation every 12 days (I3), while sub plots devoted torice cultivars while the sub-sub plots contained the four levels of plant growth regulators: T1: spraying by cytokinein with concentration of 20 ppm, T2: spraying by abscisic acid with concentration of 15 ppm (ABA), T3: spraying by proline with concentration of 80ppm, T4: control (without any spray).The recorded data were chlorophyll content (SPAD), plant height (cm) at harvest, number of panicle (m-2), panicle weight (g), number of filled grains/panicle, number of unfilled grains/panicle, 1000-grain weight (g), grain yield (t/ha) and straw yield (t/ha). The main results indicated that irrigation every 4 and 8-days intervals cause an increase in all the previous studied characters, while irrigation every 12 days significantly reduced it. Spraying the tested rice cultivars by three growth regulators increased all studied characters as compared with control treatment. spraying Giza 179 cultivar with Cytokinin under the different irrigation intervals surpassed Giza177 cultivar and gave the highest value in all the studied characters expect 1000-grain weight followed by ABA. Spraying the two tested cultivars by Cytokinin under irrigation every 12 days which cause water stress relief the harmful of stress in the plant and increase the yield by about 3.2 t/ha specially with Giza179 cultivar as compared with control (without any growth regulator). Moreover, the application of cytokinein extend irrigation intervals from irrigation every 4 days up to irrigation every 8 days without any significant reduction in the yield. these results are benefit for farmers which safer from shortage of irrigation water in their rice field.
INTRODUCTION
Rice (Oryza sativaL.) is one of the most important cereal crop in the world and it is the primary source of food and calories for about half of mankind Khush, (2005) . In Egypt, Rice is one of the major water consuming crops and most of Egyptian rice genotypes are grown under continuous flooding with about 5 cm depth of standing water throughout the growing season. Most of Egyptian rice genotypes show better growth and higher productivity under continuous flooding conditions than ones exposed to water deficit at certain growth stages. Rice occupies about 22 % of the total growing area in Egypt during summer season and it consumed about 20% of the total water resources (Abd Allah, et al., 2009) . Irrigation is an important practice in agriculture, the competition for fresh water in the development of urbanization, industry, leisure, and agriculture causes the decline of fresh water for irrigation Bergez and Nolleau (2003) and Zwart and Bastiaanssen (2004) . Highest saving of irrigation water was found when irrigation intervals increased from continuous to irrigation every 12 days (El-Refaee, et al., 2012) . Irrigation every 8 days produced high rice grain yield (9.77t/ha) for Giza179 which equal about 4.10 t/fed and save water about 23.66 % (El-Habet, 2014) .
Plant growth regulators are known to enhance the source-sink relationship and stimulate the translocation of photo-assimilates thereby helping in effective flower formation, fruit and seed development and ultimately enhance productivity of the crops. Growth regulators can improve the physiological efficiency including photosynthetic ability and can enhance the effective partitioning of accumulates from source and sink in the field crops (Solamani et al., 2001) .
Cytokinins (CKs) promote cell division and, acting both in synergy and antagonism with other plant hormones, influence a wide range of events during plant growth. The major portion of CKs is produced in meristematic regions in the root system and transported via xylem to the shoot. These CKs, along with the locally synthesized CKs, control development and senescence of the whole plant. CKs promote leaf expansion, accumulation of chlorophyll and conversion of etioplasts into chloroplasts, and delay leaf senescence. The molecular mechanism of CK action is only poorly understood and an information how endogenous CKs are affected under stress is meager (Pospíšilová et al.,2000) .
Plant responses to CKs are often judged from their responses to exogenously applied CKs. However, when CKs was applied and follow the plant response, it is necessary to take into consideration that exogenous CKs (natural and synthetic) can increase content of endogenous CKs by their uptake and by promotion of CK biosynthesis. On the other hand, they can increase cytokinein oxidase activity and CK degradation (Hare et al. 1997 , Kamínek et al. 1997 . Thus, the composition and concentration of CKs in the site of action might be quite different than in the site of application.
The plant hormone abscisic acid (ABA) plays a major role in plant responses to stress. Although rapid production of ABA in response to drought and salt stresses is essential to define ABA as a stress hormone, an equally rapid catabolism of ABA when such stresses are relieved is also essential in that role. Among these regulated physiological responses, the plant hormone abscisic acid (ABA) plays a central role. ABA is defined as a stress hormone because of its rapid accumulation in response to stresses and its mediation of many stress responses that help plant survival over the stresses. How can this substance achieve this purpose? The first prerequisite is that its production should be sensitively and rapidly triggered by the stress to avoid any inhibition of plant growth and functions under unstressed conditions. The second prerequisite is that ABA should be rapidly degraded and deactivated once the stress is relieved such that normal plant growth and functions can resume. .
Proline has been proposed to act as compatible solute that adjusts the osmotic potential in the cytoplasm. Thus, proline can be used as a metabolic marker in relation to stress (Caballero, et al.,2005) . Moreover, under water stress the accumulation of total soluble sugars in different plant parts would be increased (Hu, et al., 2006) . However, the rate of additional production or accumulation of proline and soluble sugar is different in different plant parts. Although plant's leaf would monitor the osmolytes components more compared to the other plant parts, sheaths account for more contents rather than blades. Of-course, the sensitivity of leaves toward water stress depends on their ages and segments of plants (Rabas,A.R. and Martin, 2003. and Cabuslay, et al., 2002) .
Application of CKs can reverse leaf and fruit abscission induced by ABA or water stress, or CKs release seed dormancy in contrasts with ABA inhibition of germination. The antagonism between CKs and ABA may be the result of metabolic interactions. CKs share, at least in part, a common biosynthetic origin with ABA (Cowan et al. 1999) .
Various studies show that water stress negatively affects plants including rice and reduce yields in crops. Application of hormones and growth regulators on the other hand, improves growth parameters in the plants under drought stress. Therefore, the present study aimed to study the effects of spraying different plant growth regulator on some growth parameters, yield and yield components on two rice cultivars under differentlevels of irrigation intervals (water stress).
MATERIALS AND METHODS
Afield experiment was conducted at the Experimental Farm of Sakha Agricultural Research Station, Kafrelsheikh, Egypt, during 2015 and repeated in 2016 rice growing seasons, to identify the impact of plant growth regulators i.e. Cytokinin (CK) with concentration of 20 ppm, Abscisic acid with concentration of 15 ppm (ABA), and proline (PL) with concentration of 80 ppm on growth yield and its attributes of both rice cultivars (Giza177 and Giza179) under different irrigation intervals i.e. irrigation every 4 days (I1), irrigation every 8 days (I2) and irrigation every 12 days (I3) (water stress). The field experiments were laid out in a strip-split design with four replications. The irrigation treatments were applied in the main plots, while the two rice cultivars were placed in the sub-plots and subsub plots comprised of plant growth regulating substances(PGRs)T1: sprayingby cytokinin, T2: spraying by abscisic acid (ABA), T3: spraying by proline, T4: control (without any spray).
Rice cultivars were sprayed with plant growth regulators twice after 15 and 30 DAT. Pre-germinated seeds of both rice cultivars at the rate of 120 Kg/ha, were broadcasted manually in the nursery on 10th of May in 2015 and 2016 seasons. Nitrogen (Urea 46 % N), Phosphorus single super phosphate 15 % at the rate of 36.89 kg P2O5/ha was added to the soil before tillage and Zinc (ZnSO4)was applied as recommended. Seedlings were manually pulled and transferred to the permanent field and transplanted in20 x 20 cm between rows and hills. The sub-sub plot size was 12 m2. The number of seedling/hill was 2-3 seedling. Seven days after transplanting, the herbicide Saturn 50% at the rate of 4.8 L ha-1 was mixed with enough amount of sand to make it easy for homogenous distribution to controlled the weeds. All the other agronomic practices were applied as the recommended of RRTC during the studied seasonin the permanent fields. Plant height (cm), chlorophyll content of flag leaf using (SPAD)chlorophyll meter Minolta camera Co. Ltd., Japan, number of panicles/m2, panicle weight (g), number of filled grains/panicle, number of unfilled grains/panicle, 1000-grain weight (g), grain and straw yields (t/ha)were estimated. Representative soil samples were taken from the experimental sites at (0-30 cm) depth from soil Surface. Physical and chemical analysis were done and the data were recorded in Table (1) Black et al. (1965) .All the collected data were subjected to statistical analysis according to procedure described by Gomez and Gomez (1984) . Means were compared at p< 0.05 by the revised least significant differences (LSD), which adapted by Waller and Duncan (1969 
RESULTS AND DISCUSSION
Chlorophyll content of flag leaf: Chlorophyll content of flag leaf, plant height and number of panicles/m2 of Giza 177 and Giza179 rice cultivars as affected by different irrigation intervals, growth regulating substances and their interaction in 2015 and 2016 seasons are presented in table (2, 3, 4 and 5) .
Data indicated that irrigation every 4 days produced the greatest chlorophyll content in the flag leaf followed by the irrigation every 8 days, while irrigation every 12 days gave the lowest value in this aspect. The decreases in chlorophyll content under the irrigation every 12 days could be attributed to water stress under this treatment which cause a decrease in chlorophyll biosciencesinside the plant celland increase the degradationin chlorophyll under the deficiency of water content. Also, the deficiency of water (water stress) inhibited the specific enzymes for biosynthesis of chlorophyll in chloroplast resulted in a decrease in the content of chlorophyll and cause senescence in rice leavesspecially flag leaf.
Data demonstrated that there were a significant differences between the two tested cultivars in chlorophyll content in the flag leaf in both studied seasons. Giza 177 cultivar gave the highest chlorophyll content in flag leaf as compared with Giza 179 cultivar in both studied seasons. It might be due to the difference in geneticconstitute. Data in the same table indicated that the foliar spray with plant growth regulators caused an increase in chlorophyll content of flag leaf. The highest values were observed when sprayed rice with both Cytokininand ABA, whilethe lowest value wasrecorded when sprayed the plants by proline or without growth regulators (control). Table ( 3) clarified that there were a significant differences between the two tested cultivars and the different irrigation intervals. Giza177 cultivar gave the highest chlorophyll content in flag leaf under irrigation every 4 days' intervals followed by 8 days' intervals without big difference between them, while Giza179 cultivar came in the second rank after Giza177cultivar under the same two irrigation intervals and had the same trend. On contrasted irrigation, every 12 days produced the lowest value in this aspect with the two studied cultivars specially Giza 179 cultivar in the two studied seasons. It could be attributed to the deficiency in the water (water stress) which cause a decrease in chlorophyll biosynthesis inside the plant cell (in chloroplast) and also might be due to the degradation of chlorophyll under water stress (irrigation every 12 days).
Regarding the interaction effect between irrigation intervals and growth regulators in chlorophyll content of flag leaf (Table 4) , data showed that irrigated rice every 4-daysintervals recorded nearly the same value of chlorophyll content in flag leaf under different PGRs and control, while spraying Cytokinin or ABA under irrigation every 4 days gave the same value as irrigation every 8 days followed by proline as compared with control. On contrasted the lowest value was recorded by irrigation every 12 days because of the water deficit (water stress) which cause a reduction in biosciences of chlorophyll. Also, further, water stress usually accelerates leaf senescence. On contrast, Cytokinindelays leaf senescence due to the improve chlorophyll inside the plant cell. These findings are in close agreement with those reported by Soejima et al. 1992 , Čatský et al. 1996 , Naqvi 1999 . Data in Table 2 show that irrigation every 12 days (water stress)significantly decreased the plant height and reached to the minimizing value, while, the tallest plant was obtained from irrigation every 4 days. The reduction in plant height was occurred when rice imposed to water stress at active tillering. This is because of low leaf water potentials and reduction in photosynthetic activity which decline because of a decrease in stomatal opening and the inhibition of chloroplast activity when rice impose to water stress beside the reduce in the length of the internodes at process which follows tillering period. Giza 177cultivar came in the first rank flowed by Giza 179cultivar which came in the second rank in plant height (cm).
Also, Data showed that spray Cytokinin, ABA or proline gave nearly the same highest value of plant height in both seasons. Whereas, the lowest value was recorded in control (without PGRs) in the both seasons.
The interaction effect between irrigation intervals and rice cultivars are presented in Table ( 3). Data revealed that Giza 177cultivar and Giza 179cultivar gave nearly the same plant height and reached to the maximum valueunder treatment of irrigation every 4 days without significant difference with Giza177 cultivar under irrigation every 8-days intervals in the first and second season of study. Irrigation every 12-days intervals recorded the lowest plant height (cm) in the both seasons of study.
Data listed in Table 4 assured that there were highly significant differences in the interaction between irrigation intervals and PGR treatments in both seasons of study. Multiple range tests deemed that, spray rice with eitherCytokinin or ABA and proline improved plant height underirrigation every 4-days followed by irrigation every 8 days and 12-days. It might be due to the relief the injury of water stress specially under irrigation of 12-days. Whereas, the lowest value of plant height (cm) was recorded under the treatmentof irrigation every 12 days due to the application of PGRswithout spraying any of PGR (control) in both seasons.
From the results presented in Table 5 , data showed that a significantinteraction between rice cultivars and PGR in plant height was observed. Giza177 cultivar surpassed Giza179 cultivar and gave the tallest plant when the two cultivar sprayed with the three tested PGR. While, the lowest plant highest was found when the two tested cultivars did not receive any of PGRs (control treatment). These results were hold true in the two studied seasons. Similar findings were reported by (Bahattacharjee, et al., 1973 and De Datta, et al., 1973) . Data demonstrated that irrigation rice every 4 days recorded the highest number of panicles/m2 followed by irrigation every 8days while the irrigation every 12-days significantly reduced the number of panicles. It might be due to the decrease in number of tillers as result to water deficiency (water stress) under irrigation every 12-days beside the negative effect of water stress on the growth and initiation of panicles as a result to the reduction in phytochrome hormones that responsible for flowering. Also, Bahattacharjee. et al., (1973 ), De Datta et al., (1973 and Tantawi and Ghanem (2001) found that significant reductions in panicles numbers when rice imposed to water stress at tillering stage.
As for the difference between the two tested cultivars, data revealed that Giza 179 rice cultivar produced highe rnumber of panicles /m2 than Giza177 cultivarin the both seasons. It might be mainly due to the varietal differences according to genetic background.
From the result presented in Table ( 2)spraying Cytokinin gave the highest number of panicles /m2followed by ABA. Whereas, control gave the lowest value of number of panicles /m2 in both seasons. It can be easily noticed that the application of the three-plant growth regulating substance caused an increase in number of panicle as compared with control treatments.
The interaction between rice cultivars and different irrigation intervals had a significant influence on number of panicles /m2. From the results presented in Table 3 , it could be concluded that Giza179cultivar produced the highest number of panicles /m2 under irrigation either every 4 days or every 8 days without any significant between them. While the lowest number of panicles were obtained with Giza177 cultivar when irrigated every 12 days.
Data in Table 4 show that rice plants which irrigated every 4 days and treated with different PGRs recorded the same values of number of panicles/m2 when rice plants irrigated every 8 days and treatedwithCytokininwithout any significant difference between them. It means that tested rice cultivars sprayed by Cytokinin led to extend the irrigation interval from 4-days up to every 8 days consequently save reasonable amount of irrigation water without significant reduction in the sink capacity (No. of panicles). While the lowest value of number of panicles/m2 were found with irrigation every 12 days under control treatment (without any spray). Such findings had also been pointed out by Bahattacharjee. et al., (1973) and De Datta et al., (1973) .
Data in Table 5 show the interaction between rice cultivars and the tested plant growth regulator (PGR). Spray Giza 179 cultivar with Cytokinin gave the highest number of panicles /m2followed by ABA treatment.
Whereas, the lowest value was recorded with Giza 177 cultivar under control treatment.
Panicle weight (g):
Panicle weight, number of filled grains/panicle and number of unfilled grains/panicle of the two tested rice cultivars as influenced by various irrigation intervals and different plant growth regulators, as well as their interactions in 2015 and 2016 seasons are listed in Tables (6,7,8 and 9) . Data in Table 6 indicated that the highest weight of panicle was obtained when rice irrigated every 4 days followed by irrigation every 8 days, while the lowest value was obtained with the irrigation every 12 days in both seasons of study. Similar results were reported by Rahman, et al., (2002) , Bahattacharjee. et al., (1973) and De Datta et al., (1973) .
Data in Table 6 show that Giza 179 cultivar gave the highest value of panicle weight (g) as compared with Giza177 cultivar in the first and second seasons. It might be due to the difference in the genetic constitution. The obtained results are in good agreement with those reported by Hany, et al., (2011 ), Metwally, et al., (2016 and Hashem, et al., (2016) .
Data in the same Table revealed that Plant growth regulators caused an increase in panicle weight as compared with control. The highest panicle weight (g) was found when rice plants sprayed with Cytokinin followed by ABA which gave nearly the same in this aspect. Similar results were observed in the two seasons of study. Table 7 show that a significant interaction between irrigation intervals and rice cultivars in panicle weight wasobserved in both seasons of study. Data revealed that Giza 179 cultivar produced the highest panicle weight under irrigation every 4 days followed by irrigation every 8 days, while Giza177 cultivar came in the second rank after Giza179 cultivar. Whereas, the lowest value of panicle weight was observed with Giza 177 cultivarwhen irrigated every 12 days. It can be noticed that Giza 179 cultivar surpassed Giza177 under all the tested irrigation intervals and produced heavier weight of panicle. It means that Giza179 cultivar more tolerant to water shortage than Giza177 cultivar.
Regarding the interaction effect among irrigation treatments and plant growth regulators (PGR), data in Table 8 show that foliar application of any of plant growth regulators under either the irrigation every 4-daysor 8-days recorded the highest values of panicle weight except proline in the two studied seasons. It can be easily observed that there was any significant difference between the irrigation every 4-days and 8-days intervals in panicle weight when treated rice by Cytokinin or ABA. It might be due to the role of these substances to help the plant for keeping the water inside the cell more time consequently extend the period of irrigation intervals that led to save reasonable amount of irrigation water. These results are in good agreement with those reported by POSPÍŠILOVÁ, et al., (2000) and Soejima et al. 1992 .
Data in Table 9 showed that a significant interaction between rice cultivars and PGR in panicle weight were recorded in both seasons of study. Data revealed that sprayed the tested cultivars by the growth regulating substance under study caused an increase in the weight of panicles as compared with control.Giza 179 cultivar surpassed Giza177 cultivar and gave the heaviest weight of panicle when sprayed by Cytokinin followed by ABA and proline in the two seasons of study. The same trend was found with Giza177 cultivar. From the previous data, it can be noticed that Giza 179 cultivar responded more to PGR than Giza 177 cultivar. The lowest value of panicle weight was recorded with Giza177 cultivar under control treatment (without PGR). 
Number of filled grains /panicle:
Within irrigation intervals, data in Table 6 clarified that irrigation every 4 days produced the greatest number of filled grains/panicle followed by irrigation every 8 days while irrigation every 12 days gave the least because of the injury of water stress under this treatment. These results are in agreement with these detected by Rahman, et al., (2002) , and Tantawi, and Ghanem, (2001) .Data pronounced in Table 6 show that, highly significant differences between the two cultivars were found in filled grains/panicle in the two seasons. Giza179 cultivar gave higher number of filled grains/panicle than Giza 177 cultivar in the two seasons of study. The obtained data are in good agreement with those reported by Metwally, et al., (2016) and Hashem, et al., (2016) Data presented in Table 6assert that there were a significant differences were found among the tested PGRs on number of filled grains/panicle in both seasons of study. Within various PGRs application, plants which spraying with Cytokinin gave the highest value of number of filled grains/panicle followed by spraying ABA which gave nearly the same value of number of filled grains/panicle through the two seasons under study.The lowest number of filled grains was obtained when rice did not receive any of PGR (control).These results are in coincidence with that reported by Morris, et al., (1993) and Saha et al., (1986) .
The interaction effect between different irrigation intervals and rice cultivars had a significant effect on number of filled grains/panicle (Table 7) . Data indicated that the highest number of filled grains were found when Giza179 cultivar was irrigated every 4 days followed by irrigation every 8 days, while the irrigation every 12 days significantly reduced the value in this respect in the two studied seasons. From the data presented in Table 8 , application of Cytokinin under irrigation every 4-daysproduced the highest value of number of filled grains followed by irrigation every 8 days and surpassed both ABA and Proline which perform the same trend. It can be also, noticed that the application of any of PGR to the tested cultivars caused an increase in number of filled grains as compared with control. The promoting effect of PGRs under irrigation intervals on number of filled grain /panicle were reported by Salehi Gharaviran, et al., (2014) , Xie, et al., (2004 ), Yang, et al., (2002 and Morris, et al., (2005) The interaction effect between rice cultivars and PGRs had a significant influence on number of filled grains/panicle (Table 9 ). Data demonstrated that among all treatments, Giza 179 cultivar show superiority on number of filled grains/panicle when sprayed with Cytokinin followed by ABA as compared with giza177 cultivar under the PGR treatments. On the other hand, the lowest value of number of filled grains/panicle was recoded with control treatment.
Number of unfilled grains/panicle:
Data in Table 6 clearly assure that, irrigation every 12 days showed a marked superiority and gave the highest in number of unfilled grains/panicle followed by irrigation every 4 and 8 days which gave nearly the same value in this aspect in both studied seasons.
Significant differences were found between rice cultivars in terms of their number of unfilled grains/panicle in both studied seasons (Table 6 ).Data revealed clearly that Giza 179 cultivar produced the highest number of unfilled grains/panicle, while Giza177cultivar gave the lowest values of number of unfilled grains/panicle in both studied seasons. The results were supported by Hashem, et al., (2016) , Rahman, et al., (2002) , and Tantawi, and Ghanem, (2001) .
There were a highly significant differences among all plant growth regulators innumber of unfilled grains/panicle in both seasons of study as presented in Table 6 .Data revealed that, rice plants minimized their number of unfilled grains/panicle when sprayed by the different PGRs under study as compared with control which gave the highest number of unfilled grains/panicle. Spraying Cytokinin (CK)gave the lowest number of unfilled grains/panicle, while both ABA and proline gave higher value than cytokininin this respect.
Regarding to the interaction between rice cultivars and different irrigation intervals, data in Table 7 showed that Giza 179cultivar gave the highest number of unfilled grains/panicle under all the irrigation every 12-days treatment than Giza177 cultivar in the two studied seasons. The highest number of unfilled grains/panicle was obtained from Giza179 cultivar under the irrigation every 12 days followed by irrigation every 8 days, while the irrigation every 4 days gave the least. The same trend was observed with Giza177 cultivar under the same irrigate treatments.
The interaction between PGRs and irrigation intervals in number of unfilled grains/panicle is presented in Table ( 8) . Data indicated that application of the tested PGRs minimized the number of unfilled grains under all the irrigation treatments as compared with control, while the lowest value was observed with Cytokinin under irrigation every 4 days. On the other side the highest value was found with control under irrigation every 12-days. The other treatments came in between. These results are conformity with those of Salehi Gharaviran, et al., (2014) and Jianchang Yang et al., (2000) .
Regarding the interaction effect of rice cultivars and different plant growth regulators (Table9), it is obviously clear that spraying Cytokinin gave the lowest value of number of unfilled grains/panicle with Giza 177 cultivar, while the highest value of number of unfilled grains/panicle was recorded with Giza 179 cultivar under control treatment. It can be observed that the application PGRs reduced the number of unfilled grains as compared with control. Cytokinin decreased the unfilled grains followed by ABA and proline as compared with control.
Thousand grain weight/g:
Results presented in Table 10 conclude that the thousand-grain weight (g) had insignificant differences among the water intervals, the two rice cultivars and also, the different plant growth regulators under study. These results were hold true in the two studied seasons. 
Grain yield (t/ha):
From the data presented in Table 10 , it could be observed that irrigation every 4 days and 8 days intervals gave the greatest grain yield without any significant difference between them, while the irrigation every 12 days significantly reduced the grain yield in the two studied seasons. It means that irrigation every 8 days is quiteenough for producing the maximum grain yield. On the other side the reduction in grain yield under irrigation every 12 days could be attributed to the water stress which cause a decreases in both number of tillers and panicles, LAI, chlorophyll content, water and nutrient uptake as well as the shrinking in cell protoplasm, cell division and elongation consequently cause a reduction in the morphological and physiological process in the plant such as photosynthesis's and its assimilates resulted in a decrease in filling percentage and rates which produced low panicle and 1000-grain weight that cause a significant reduction in the grain yield.There was a linear relationship between available water and yield, where reduction in available water limits evapotranspiration and consequently reduced yield, as reported by several researchers Shani, and Dudley, (2001) and Sokoto and Muhammad (2014) , Boonjung, and Fukai, (1996) reported that water stress at filling grains period with acceleration in ripening time, casing to a decreasing growth duration period and which led to a reduction in grain filling.
Data in the same Table show that Giza 179cultivar recorded the highest value of grain yield as compared with Giza 177 cultivar. It might be due to the differences in genetic constitution. The obtained data are in full agreement with those reported by Hany, et al., (2011 ), Metwally, et al., (2016 and Hashem, et al., (2016) Data in Table 10 reveal the application Cytokininincreased grain yield followed by ABA, while proline reduced the grain yield and gave the same as control.
Regarding the interaction effect between water treatment and rice cultivars on grain yield, data presented in Table 11 indicated that Giza 179 cultivar gave the highest grain yield under irrigation every 4 days followed by irrigation every 8 days without any significant difference between them in the two studied seasons. The lowest grain yield was recorded by Giza 177 cultivar when irrigated every 12 days in both seasons. Data listed in Table 12 revealed that statistical differences were found in grain yield due to the interaction between different irrigation intervals and various plant growth regulators in the both seasons. Spraying Cytokinin gave the highest grain yield under irrigation every 4 and 8 days without any significant difference between them, while the lowest grain yield was recorded under irrigation every 12 days. As reported by previous studies, spraying of Cytokinin (CK) on the grains during the growth stage leads to increase in Cytokinin (CK)in these organs. Increased Cytokinin (CK)concentration in seeds during cell division caused increase in the number of endospermic cells which had positive correlation with the increase in grain yield Morris, et al., (2005) . The same trend was observed with ABA specially in 2016 seasons. It can be observed that under irrigation every 4 days there were not any significant differences among all the tested PGRs and control because of there was not any water stress. It is important to observed that Cytokinin relief the harmful of water stress under irrigation every 12 days followed by ABA and proline as compared with control in the two studied seasons. Cytokinin is syntheses in rice roots and directly increase the root depth and volume and its viability as a result to free amino acid metabolism. The cytokinin translocate to the rice shoots and indirectly controlled protein metabolism and chlorophyll biosynthesis as well as the increases in cell division and elongation, also, the cytokinin inhibit the senescence of leaves and increase the viability of leaves especially flag leaf and both the second and third leaves which cause an increase in photosynthesis and its product (assimilates) resulted inincreased filling % that produce the heavier grains. Also, cytokinin concentration was high in the spikelets during filling period and cause an increase in cell division and elongation in the spikelets and then reached to the minimum concentration at the end of filling period.According to the findings of Kermode et al. (1989) and Yang et al. (2003) they found that the increase in ABA concentration at the beginning of period cell division decreased the significantly cell division. Also,ABA, contrary to CK, can reduce the grain filling period via stimulation of aging Nooden., (1988) resulting in grain yield loss. Finally, it can be assumed that ABA, contrary to Cytokinin (CK), a decreases the formation of endospermic cells of the seeds at first growth stage of seeds leading to decrease in grain yield due to source weakness in photosynthesis storage.
Proline is accumulated under a biotic stress and cause an increase in osmatic potential in plant cell to face the osmatic pressure outside the plant and also supply the plant with nitrogen. The interaction effect between PGRs and rice cultivars are presented in Table 13 . Data revealed that Giza 179 cultivar treated by Cytokinin gave the highest grain yield whereas the lowest grain yield was recorded with Giza 177 cultivar under control treatment. Also, rice plant which treated by PGRs showed an increase in grain yield (t/ha) as compared with control. Singh and Sing (1980) , reported varietal differences among the cultivar for moisture stress. The interaction effect among various irrigation intervals, the two rice cultivars and different plant growth regulators in grain yield are listed in Table 14 . Data indicated a significant differences between the two cultivars in grain yield under both different irrigation intervals and plant growth regulators were observed. Moreover, the greatest grain yield was obtained from Giza179 cultivar when irrigated every 4 days under different PGRs and control while the same cultivar irrigated every 8 daysand treated with Cytokinin gave nearly the same grain yield as irrigated every 4 days. It might be due to role of cytokinin for relief the injury of shortage of water.Under water stress while ABA cause an increase in root depth and distribution which led to improve the uptake of both water and nutrients. Also, ABA increase cell division and elongation in both roots and shoots. On the other side, ABA minimizing the chlorophyll content and cause early senescence of leaves specially at heading. From the data in the same Table, it can be easily noticed that there was not any significant difference between the grain yield of Giza179 cultivar under the irrigation every 4-days and 8-days intervals when treated with cytokinin. It means that cytokinin cause extension of irrigation intervals from 4-days up to irrigation every 8 days without any significant reduction in the yield as well as saving reasonable amount of irrigation water. Straw yield (t/ha): Data in Table ( 10) indicated that rice plants grown under irrigation every 4 and 8 days statistically promoted their straw production and gave the highest straw yield compared with plants which were grown under irrigation every 12-days intervals. Lower straw yield could be as a result of water stress imposed at tillering which cause a decrease in photosynthesis, translocation rate and dry matter accumulation. Similarly tillersper unit area, plant height, number of leaves.
Data in the same table revealed that rice Giza 179cultivar showed superiority in their straw yield (ton/ha) compared to Giza 177rice cultivar in both seasons of study. These results could be mainly due to vigorous growth of Giza179rice cultivar in vegetative stage which has vigorous root system, big canopy, high leaf area index and thus dry matter production compared to Giza 177 cultivar by the other meaning it might be due to the genetic back ground.
Straw yield of rice as influenced by different plant growth regulators (PGRs) is presented in Table 10 . Data indicated that spraying Cytokininmarkedly surpassed ABA and proline in straw yield and produced the greatest value followed by ABA and proline as compared with control in the two studied seasons.
Data in Table 11 show a highly significant interaction was recorded between different irrigation intervals and the two tested rice cultivars in straw yield in both studied seasons. Data indicated that Giza 179 cultivar recorded the highest value of straw yield under irrigation every 4 days followed by irrigation every 8 days in both seasons of study. On the other hand, the lowest value of straw yield was recorded with Giza 177cultivar under irrigation every 12 daysin the both seasons of study.
Straw yield as influenced by the interaction between different irrigation intervals and variousPGRs is present in Table 12 .Data substantiated that there weren't any significant differences among all the PGRs and control under irrigation every 4 days in the both seasons. Application of Cytokininunder the irrigation every 4 and 8-days intervals gave the highest straw yield without any significant difference between them. On contrast the lowest values of straw yield were obtained when rice plant irrigated every 12 days with control. The current findings are similarity with those reported by Jianchang Yang et al., (2000) ; Morris, et al., (2005) and SalehiGharaviran, et al., (2014) .
The interaction effect between PGRs and rice cultivars is presented in Table 13 . Data revealed that Giza 179 cultivarsprayed with Cytokiningave the highest straw yield followed by ABA without any significant difference between them, whereas the lowest straw yield was recorded with Giza 177 cultivar under control treatment.
CONCLUSION
1-According to the previous results, it can be concluded that sprayed Giza179 rice cultivar by cytokinin prolonged the irrigation interval from 4 days up to 8 days that led to save reasonable amount of irrigation water. 2-Sprayed both Giza179 cultivar and Giza177 rice cultivar by the three-plant growth regulating substances relief the injury of water stress (irrigation every 12 days) as compared with control treatment. The most effective one was cytokinin which increase the yield by about 3.2 (t/ha) which equal 1.34 (t/fed) followed by ABA which increase the yield by about 1.9 (t/ha) which equal 0.8 (t/fed). 3-Giza179 rice cultivar more tolerant to water shortage than Giza177 rice cultivar and responded more to cytokinin application. These results are very important for the farmers whose have shortage of water in rice fields.
Finally, this study needed to more study to reach the best results about using different growth regulators under different water stress. 
‫جيزة‬ ‫رز‬ ‫ا‬ ‫لصنفى‬ ‫ومكوناتة‬ ‫المحصول‬ ‫على‬ ‫النمو‬ ‫منظمات‬ ‫مواد‬ ‫بعض‬ ‫أثر‬

